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Passengers usually don’t care about the train timetable before their trips 
The urban transport service policy must 
correspond to the demand of the system 
leading to the evident dynamic (or time-variant) features of 
passenger demands. 
which naturally must consider the 
variations in demand.  
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Passengers usually don’t care about the train timetable before their trips 
Conventional transport mode Unconventional transport mode 
Rio de Janeiro (Bra.) Medellín (Col.) 
Transportation agencies may look to 
unconventional modes of mobility to 
serve the needs of the resident of 
geographically constrained areas.  
Recently, urban ropeways have come 
to be considered as an urban transport 
alternative in many cities. 
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Model to describe the boarding/disembarking process on the single platforms  
 
Railway (metro) 
model: 
Ropeway (télécabine) 
model: 
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An application example input passengers dataset 
People gradually 
arriving in batches 
The service has a 
bulk-like pattern. 
Characteristics: 
The demand is 
asymmetrical. 
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General expression for the 
passengers waiting time 
𝑊𝑔𝑛 =
1
𝑠𝑣𝑛 𝑞𝑣𝑛  
 
𝐿𝑞𝑖,𝑛
𝜇𝑖,𝑛𝑖
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Simulations: 
1. Periodic block-type  
     Maintenance policy 
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     Maintenance policy Simulations: 
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Subject to the following constraints: 
 highlights the available places of a vehicle. 
𝐶𝜂 
∗ = min 𝐶𝑤 𝑊𝑔𝑛
𝑛
+  𝐶𝑐 𝜑𝜂 + 𝐶𝑝 𝕄 1 −
 𝛼𝑝1 +  𝑝 𝛼𝑝2
𝑝 + 1
 
𝜔 
         0 ≤  𝑔𝑘,𝑖,𝑛    ≤  𝑐𝑣 ,     ∀ 𝑘, 𝑖, 𝑛 
         0 ≤    𝜇𝑖,𝑛    ≤ min(𝐿𝑞𝑖,𝑛, 𝑔𝑘,𝑖,𝑛), ∀ 𝑖, 𝑛 
        0 ≤   𝜎𝑘,𝑛     ≤  𝑐𝑣 − 𝑔𝑘,𝑖,𝑛 ,   ∀ 𝑘, 𝑛 
𝑠𝑣𝑖𝑛𝑓  ≤    𝑠𝑣𝑛     ≤ 𝑠𝑣𝑠𝑢𝑝 ,     ∀ 𝑛 
𝑞𝑣𝑖𝑛𝑓  ≤   𝑞𝑣𝑛     ≤ 𝑞𝑣𝑠𝑢𝑝 ,    ∀ 𝑛 
𝑅𝑔𝑖𝑛𝑓 ≤    𝑅𝑔     ≤ 1 , 
        0 ≤   𝑊𝑔𝑛   ≤ 𝑊𝑔𝑠𝑢𝑝  , 
        0 ≤  𝜆𝑖,𝑛𝑖,𝑛 ≤ 𝑐𝑣  𝑠𝑣𝑛 𝑞𝑣𝑛𝑛  , 
       𝜆𝑖,𝑛𝑖,𝑛 =  𝜎𝑘,𝑛𝑘,𝑛  , 
 expresses the quantity of pass. disembarking.  
 related to an operating condition. 
 refers to another operating condition. 
 It is related to the maintenance policy. 
 It is related to other service policy. 
 implies the capacity of the transport. 
 indicates the quantity of pass. disembarking.  
The objective function related to the maintenance and service policies cost is expressed as 
 means the quantity of pass. boarding the vehicle 
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4. Intermodal urban transport network 
The combination of different 
transport modes for a single trip 
can reduce the total cost of a 
journey compared to the one 
produced by a single mode journey. 
The transport modes are connected 
to each other at some places by 
nearby stations 
together provide an 
intermodal service for 
the users. 
Transport planning has 
been developed with 
greater emphasis on 
intermodal urban 
transport to increase 
passenger mobility. 
Railway Ropeway 
4. Intermodal urban transport network 
Exchange terminal of 
intermodal transport system 
(Railway-ropeway) 
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4. Intermodal urban transport network 
Single stations 
Interchange connection 
Types of stations: 
4. Intermodal urban transport network 
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